A restriction endonuclease from Haemophilus parainfluenzae degrades *X174 replicative form DNA into eight specific fragments, ranging from 1,700 to 150 base pairs and terminated specifically by deoxycytidylic acid.
Several bacterial restriction deoxyriboendonucleases have been described recently which produce unique fragments from high-molecularweight foreign DNA, are not associated with a known modification activity, and require no special cofactors other than divalent metal ions (3, 6, 8) . These enzymes will be very useful for studying DNA structure and function. We are interested specifically in the use of sequencespecific deoxyriboendonucleases for the isolation and nucleotide sequence determination of the initiation sites for DNA replication and transcription, and for the analysis of 4X174 'H-OX174am3 replicative form (RFI) DNA was isolated from chloramphenicol-treated cells and purified by Biogel chromatography, equilibrium centrifugation in CsCl-ethidium bromide density gradients, and sedimentation in isokinetic neutral sucrose gradients. Details of the isolation procedure will be described elsewhere.
Electrophoresis of DNA fragments was performed in 5% polyacrylamide gels (1 by 20 cm) formed in Plexiglas tubes. The buffer and methods used were those described by Loening (5) plus 0.1% (wt/vol) SDS. Electrophoresis was performed at room temperature at a constant potential of 45 V; running time was 1 h per cm of gel length. To quantitate the radioactivity, gels were frozen and cut into 1-mm segments by using the Mickle gel slicer (Brinkman Instruments). Gel slices were solubilized with toluene-Liquifluor containing 10% NCS (Amersham-Searle), and the radioactivity was measured in a Beckman liquid scintillation counter.
End-group determination was performed as described in the legend to Table 2 . Polynucleotide kinase was purified from T4 phage-infected cells by using Richardson's original procedure (7) modified by employing DNA-cellulose and Biogel exclusion chromatography. Details will be published elewhere. Figure 1 shows the fractionation of an endo- tration. The positions and proportioins of the peaks do not change with increasing incubation time or increasing enzyme concentration, indicating that a limit digest of the DNA has been produced. Figure 2 shows that there is a linear relationship between the logarithm of the integrated counts in each peak (Fig. 1) mass is assumed to be proportional to the total number of counts in each peak and is plotted against the distance migrated during the experiment (mobility). The parallel line (---) is that calculated for a peak with twice the mass; the point on this line represents P4. Fig. 1 .
b The niumber of nucleotide pairs is calculated by assuming that the total is equal to 5,500 and that mass is proportional to the total number of counts in each peak. mined by electronl microscopy and sedimentation velocity analysis (1, 2) . The size and number of fragments produced by endonuclease HP are distinct from those produced by the restriction endonuclease from H. influenzae, endonuclease R. We have found that the latter enzyme produces at least 12 specific fragments from 6X174 Chemical evidence for a difference in the recognition site for endonuclease HP and endonuclease R is presented in Table 2 . The nucleotide sequence of the recognitioii site for endonuclease R was determined to be G T Py I Pu A C (4) where the center dinucleotide is ambiguous and the arrow indicates the point of cleavage.
We find coinsistent results with qX174 RF DNA as substrate for endonuclease R ( Table 2 ). The enzyme preparation had a very low, but detectable, level of exonuclease contamination which might account for the production of 10% pyrimidines. The data indicate that the recognition site for endonuclease HP is different since only deoxycytidylic acid is found at the 5' ends of fragments produced by this enzyme. The presence of a single, unique nucleotide at the 5' ends of these fragments suggests that the recognition site for endonuclease HP may not contain an ambiguous dinucleotide as does the site for endonuclease R; however, we do not regard this demonstration as rigorous until the terminal nucleotides have been analyzed for each fragment.
